Neuropeptide Y (NPY) Y1 receptor mRNA is upregulated in association with transient hyperphagia and body weight gain: evidence for a hypothalamic site for concurrent development of leptin resistance.
Microinjection of colchicine (COL), a neurotoxin that blocks axoplasmic flow in the neurons, bilaterally into the ventromedial nucleus (VMN) evokes transient hyperphagia and body weight gain. These shifts in energy balance occurred in conjunction with development of increased sensitivity to neuropeptide Y (NPY), the endogenous orexigenic signal. In order to trace the aetiology of NPY supersensitivity, we have evaluated (1) NPY Y1 and Y5 receptor (R) gene expression in the hypothalamus and (2) the possibility of alterations in the inhibitory action of leptin, a hormone produced by lipocytes. Adult male rats were rendered hyperphagic with bilateral microinjections of COL (4 microg/side) into the VMN. We observed that hypothalamic NPY Y1 mRNA levels, as measured by RNAase protection assay, were significantly increased on day 2 and returned to the control level on day 4 in COL-injected rats. The effects on NPY Y5R mRNA were not as clear cut. Interestingly, serum leptin levels increased in association with the hyperphagia and body weight gain, thereby raising the likelihood of development of resistance to the suppressive effect of endogenous leptin on food intake. Indeed, intracerebroventricular injection of 7 microg human recombinant leptin, a dose that attenuated daily food intake in normal and fasted rats, was completely ineffective in attenuating hyperphagia in COL-treated rats. These results show that transient hyperphagia induced by interruption of signalling in the VMN may be caused by increased sensitivity to NPY, which may be caused, in part, by increased expression of NPY Y1R in hypothalamic sites involved in regulation of ingestive behaviour. Additionally, the observation of increased leptin release and concurrent development of leptin resistance suggest that a normally functioning VMN may be necessary for the central inhibitory effects of leptin on food intake.